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(54) LAMINATED T TYPE LC FILTER 
(57) Abstract : 

PURPOSE: To provide a material and a structure 
of the laminated LC filter which can join 
easily an inductor element part and a 
capacitor element part, and can be worked 
easily, and also, to provide a noise 
eliminating filter whose frequency 
characteristic is excellent. 
CONSTITUTION: Two inductor element parts 3, 5 
are formed by laminating a magnetic material 
ceramics green sheet on which a coil formation 
electrode is formed, an LC composite element 
part 4 is formed by laminating a magnetic 
material on which a capacitor formation 
electrode and an additional inductor formation 
electrode are formed and a ceramics green 
sheet of a mixing material of a dielectric, 
and also, the LC composite element part 4 is 
laminated between the inductor element parts 
3, 5, and one terminal of each coil formation 

electrode and one terminal of the additional inductor formation electrode of 
the LC composite element part 4 are connected through a through-hole. 
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JPO and NCIPI are not responsible for any 
damages caused by tbe use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The laminating of the magnetic-substance ceramic green sheet with which the electrode for coil formation 
was formed is carried out, and it forms the 2 sections of inductor component sections. While the laminating of the 
ceramic green sheet of the admixture of the magnetic substance and a dielectric with which the electrode for capacitor 
formation and the electrode for addition inductor formation were formed is carried out and it forms LC compound 
device section The laminating T mold LC filter which the laminating of said LC compoimd device section is carried 
out between said inductor component sections, and is characterized by connecting the end of each of said electrode for 
coil formation, and the end of the electrode for addition inductor formation of said LC compound device section 
through a through hole. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a laminating T mold LC filter with sufficient frequency 
characteristics especially in a large frequency band about the laminating T mold LC filter for noise rejection which 
consisted of L and C. 
[0002] . 

[Description of the Prior Art] Conventionally, what is shown in drawing 6 is known as a laminating LC filter (for 
example, T mold LC filter) which consists of a magnetic layer in which two or more coils are contained, and a 
dielectric layer. This T mold LC filter 100 carries out the laminating of the magnetic-substance ceramic green sheets 
(henceforth a magnetic-substance sheet) 101-104 constituted as follows, the dielectric ceramic green sheets 
(henceforth a dielectric sheet) 105-108, and the magnetic-substance sheets 109-1 12, sticks them by pressure, and has 
really come to sinter them. The magnetic-substance sheets 101-104 form the inductor component section (A). The 
magnetic-substance sheet 101 is used as a dummy sheet, and establishes the electrode 113 for coil formation, the 
cash-drawer electrode 114, and a through hole 1 15 in the magnetic-substance sheet 102, respectively. The magnetic- 
substance sheet 1 03 was made to flow through between through holes 118 from the receiving part 117 which counters 
a through hole 1 1 5 in the electrode 1 16 for coil formation, it prepared, and the through hole 1 19 is established in the 
magnetic-substance sheet 104. The dielectric sheets 105-108 form the capacitor element section (B). The dielectric 
sheet 105 was used as the dummy sheet, and has formed the through hole 120. The electrode 121 for capacitor 
formation was formed in the dielectric sheet 106, the through hole 123 was established in this end, and the receiving 
part 122 is formed in the location which counters the other end in a through hole 120. The grand electrode 124 and 
through hole 126 for capacitor formation are established in the dielectric sheet 107, and the cash-drawer electrodes 
125a and 125b of the both ends of the grand electrode 124 are exposed outside fi-om the edge of the dielectric sheet 
107. The through hole 128 is established in the dielectric sheet 109. The magnetic-substance sheets 109-1 12 form 
another inductor component section (C). The magnetic-substance sheet 109 was used as the dummy sheet, formed the 
through hole 128, fi-om the receiving part 130 which counters a through hole 128 in the electrode 129 for coil 
formation, made it flow through between through holes 1 3 1 on the magnetic-substance sheet 110, and is prepared in 
it. In the magnetic-substance sheet 1 1 1, the electrode 132 for coil formation, the receiving part 133 of a through hole 
131, and the cash-drawer electrode 134 are formed, and the magnetic-substance sheet 1 12 is used as the dummy sheet 
without an electrode at it. And the laminating of the sheets 101-1 12 is carried out one by one, they are stuck by 
pressure, and it really sinters, and is considering as laminating T mold LC filter 100 of ttie equal circuit shown in 
drawing 5 . 

[0003] the inductor component section which consists of a crosswise-lamination object of the magnetic layer and the 
electrode for coil formation which consist of magnetic-substance sheets, such as a ferrite, as an example similar to the 
above-mentioned laminating T mold LC filter, and Ti02 BaTi02 etc. ~ the capacitor element section which consists 
of a crosswise lamination object of the dielectric layer and electrode which consist of a dielectric sheet used as a 
principal component is superimposed, and the really sintered compound LC filter is known (for example, refer to 
JP,60-17895,Y). If both burning shrinkage and coefficient of thermal expansion are not made to agree strictly in order 
to make the magnetic substance and the dielectric which completely consist of an ingredient of a different kind really 
sinter like this compound LC filter, it is very difficult for layer peeling and a crack to occur and to really obtain a 
sintered compact. Then, a dielectric is not used for the capacitor element section, but forming the capacitor element 
section using the dielectric constant which the magnetic substance itself, such as a ferrite, has is proposed (refer to the 
above-mentioned official report). Since the inductor component section and capacitor element section also consists of 
the same magnetic-substance ingredient, there is an advantage that the mismatch of burning shrinkage does not really 
happen on the occasion of sintering. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the compound LC filter of the dielectric constant of the 
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magnetic substance, such as a ferrite, which formed the capacitor element section using the dielectric constant which 
the magnetic substance itself, such as the above-mentioned conventional ferrite, has is small, it is difficult the LC 
filter to obtain big electrostatic capacity, in order to obtain predetermined electrostatic capacity, the capacitor 
electrode of many number of sheets of a big area is needed, and it has the trouble of becoming enlargement and a cost 
rise. Moreover, although it is desirable to use the magnetic substance, such as a ferrite with big permeability, in order 
to enlarge the inductance of the above-mentioned inductor component section, as for the ferrite with big permeability, 
permeability falls rapidly by the RF. Consequently, the inductance in a RF becomes small and the noise rejection 
effectiveness worsens. In a ferrite with small permeability, although there is little decline in permeability to a RF, in 
order to obtain a big inductance, it is necessary to make [ many ] the number of tums of a coil, and becomes 
enlargement and a cost rise. 

[0005] This invention aims at offering a laminating T mold LC filter with the noise rejection effectiveness which was 
made in view of the trouble which the above-mentioned conventional technique has, junction of the inductor 
component section and the capacitor element section was easy, and was easy to process it, and was excellent in 
fi-equency characteristics. 
[0006] 

[Means for Solving the Problem] The laminating of the magnetic-substance ceramic green sheet with which the 
electrode for coil formation was formed is carried out, and the laminating T mold LC filter conceming this invention 
forms the 2 sections of inductor component sections. While the laminating of the ceramic green sheet of the admixture 
of the magnetic substance and a dielectric with which the electrode for capacitor formation and the electrode for 
addition inductor formation were formed is carried out and it forms LC compound device section The laminating of 
said LC compound device section is carried out between said inductor component sections, and it is characterized by 
connecting the end of each of said electrode for coil formation, and the end of the electrode for addition inductor 
formation of said LC compound device section through a through hole. 
[0007] 

[Function] Since this invention is constituted as mentioned above, does not make the magnetic-substance sheet and 
dielectric sheet which completely consist of an ingredient of a different kind really sinter, but makes the admixture 
sheet which tums into a magnetic-substance sheet from the magnetic substance and a dielectric adjoin and is really 
sintered, it can make both burning shrinkage, a coefficient of thermal expansion, etc. approach, and generating of 
layer peeling or a crack reduces it. Moreover, since inductor ability is constituted fi"om the inductor component 
. section which consists of a magnetic-substance sheet and capacitor ability uses the comparatively big dielectric 
constant of the admixture of the magnetic substance and a dielectric, electrostatic capacity can be enlarged, it is few in 
laminating number of sheets, or an electrode surface product can be made small, and a miniaturization can be attained. 
Furthermore, the magnetic properties of LC compound device section which forms the capacitor which consists of 
this admixture sheet are excellent in a RF property, and when reduction of the permeability in a RF makes an 
additional inductor intervene a small top, they can obtain the LC filter for noise rejection with a sufficient RF 
property. 
[0008] 

[Example] Hereafter, the example of this invention is explained. First, the following nickel-Zn ferrite and the powder 
of Pb system relaxer dielectric are mixed, and it considers as the admixture of the magnetic substance and a dielectric. 

1) nickel-Zn ferrite: -- nickel0.34Zn0.57Cu0.16FeL95O3.972Pb system relaxer : 0.95[Pb(Mgl / 3 Nb 2/3) 03]- 
0.05PbTiO3 - each and the dielectric of these magnetic substance are temporary quenching and the ground fine 
particles beforehand. The temporary-quenching conditions of these magnetic-substance raw materials and a dielectric 
raw material can be chosen suitably, respectively, and the burning-shrinkage curve of an admixture can be made the 
same as that of it of the magnetic-substance single taste by mixing them. Weighing capacity of the powder of the 
magnetic substance of the above 1 and 2 which adjusted temporary-quenching conditions and grinding conditions, 
respectively, and the powder of a dielectric was carried out by the weight ratio of Table 1, they were mixed with the 
binder and the solvent, and the ceramic green sheet (henceforth an admixture sheet) of an admixture was created. 
Laminating sticking by pressure of the admixture sheet is carried out, and it pierces to a ring and disc-like, it 
calcinates at 930 degrees C, and considers as a sample. The property of this sample is measured and that result is 
shown in Table 1 . 
[0009] 
[Table 1] 
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No. 
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Ni-Zn 7x7n 
Pb ')799- 


100 
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80 
20 


60 
40 


40 
60 


20 
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100 
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248 


104 


47 


17 
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13 


77 


485 


2350 


6540 


12900 




14.6 


14.6 


14.7 


14.8 


15.0 


15.3 


m^m^Wtm (t) 


655 


660 


670 


685 


705 


735 



[0010] Although contraction differs from sintering initiation temperature by the ferrite single taste (No.l) and the 
dielectric single taste (No.6) so that clearly from the measurement result of Table 1 of the property of a sample, in the 
admixture (No.4) which contains a dielectric to 60%, the difference is small. That is, the admixtvu-e of matching by 
one sintering with the magnetic substance (No.l) is better than the dielectric single taste (No.6). 
[001 1] Subsequently, it explains based on drawing 1 thru/or drawing 3 which shows one example of the laminating T 
mold LC filter concerning this invention. The inductor component section 3 which 1 is T mold LC filter, and forms an 
electrode in a magnetic-substance sheet and comes to carry out laminating sticking by pressure in drawing, LC 
compound device section 4 which contains in an admixture sheet the addition inductor which forms an electrode and 
comes to carry out laminating sticking by pressure. The laminating of another inductor component section 5 which 
forms an electrode and comes to carry out laminating sticking by pressure is carried out to a magnetic-substance 
sheet, unification sintering is stuck by pressure and carried out, it considers as a filter element 2, and the extemal 
electrodes 6, 7, 8, and 9 are prepared and constituted in this filter element 2. 10-14, and 24-28 are magnetic-substance 
sheets, and 15-23 are admixture sheets. 

[0012] The electrodes 29, 32, and 35 for coil formation are formed, respectively, and the inductor component section 
3 has become the front face of the magnetic-substance sheets 11, 12, and 13, as shown in drawing 2 . It exposed 
outside, and the end 30 of the electrode 29 of the magnetic-substance sheet 1 1 was pulled out, formed the electrode, 
and has connected other ends with the end 33 of the lower electrode 32 through a through hole 31. Similarly, it 
connects with the end 36 of the electrode 35 under it further through a through hole, and the other end 34 of an 
electrode 32 forms a coil, and in this way, the laminating of the magnetic-substance sheet is carried out, it is stuck by 
pressure, and it forms the inductor component section 3. 

[0013] Similarly, as shown in drawin g 3 , another inductor component section 5 is formed. The electrode 58 for coil 
formation is formed in the front face of the magnetic-substance sheet 25, and the end is connected with the end 51 of 
the addition inductor 50 of the admixture sheet 20 through each through hole 57, 56, 55, and 52 of the magnetic 
material sheet 24 on top and the admixture sheets 23, 22, and 21. The other end 60 is connected with the end 62 of the 
electrode 61 of the lower magnetic-substance sheet 26 through a through hole, it connects with the end 65 of the 
electrode 64 of the lower magnetic-substance sheet 27 through the through hole of the other end 63 of this electrode 
61 fiirther, and the other end 66 of an electrode 64 forms the cash-drawer electrode exposed outside. 
[0014] LC compound device section 4 located in the middle of the two above-mentioned inductor component sections 
3 and 5 counters and forms the electrodes 42, 44, 49, and 53 for capacitor formation in the front face of the admixture 
sheets 17, 18, 20, and 21, respectively, as shown in drawing 3 . Here, electrodes 42 and 53 are grand electrodes, are 
pulled out at the Edges 43 a, 43b, 54a, and 54b, respectively, and are exposed outside as an electrode. From the 
capacitor electrode 44 which counters the grand electrode 42, the electrode 45 with which it moves for additional 
inductor formation in a zigzag direction is extended at the edge 46. Similarly, the electrode 50 with which it moves 
for additional inductor formation in a zigzag direction is extended and formed in the through hole of an edge 51 also 
from the capacitor electrode 49 which counters other grand electrodes 53. The edge 46 of the electrode 45 with which 
the front face of the admixture sheet 18 lies in a zigzag line is connected to the end 37 of the coil electrode 35 of the 
inductor component section 3 through the through holes 41, 40, 39, and 38 of the admixture sheets 17, 16, and 15 on 
it, and the magnetic-substance sheet 14. Similarly, the edge 51 of the electrode 50 with which everything but the front 
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face of the admixture sheet 20 moves in a zigzag direction is connected to the end 59 of the coil electrode 58 of 
another inductor component section 5 through each through hole 52, 55, 56, and 57 of the admixture sheets 21, 22, 
and 23 under it, and the magnetic-substance sheet 24. 

[0015] The representative circuit schematic of the LC filter of the above-mentioned configiu'ation is shown in drawing 
4 . Here, it is LI. It reaches, L2 is the inductance formed in the inductor component sections 3 and 5, respectively, and 
it is L3 and L4. It is the inductance formed in the additional inductor of LC compound device section 4, respectively. 
Moreover, CI It is the capacity formed in the capacitor of LC compound device section 4. In said laminating T mold 
LC filter, if the addition coil electrode which connects said electrode for coil formation and the electrode for capacitor 
formation is formed in said admixture ceramic green sheet, a RF property is improvable. 

[0016] The relation between an insertion loss and fi'equency characteristics shows the noise rejection effectiveness of 
the T mold LC noise filter of the above-mentioned example and the conventional example to drawing 7 . In the T 
mold LC noise filter of the conventional example shown by I in drawing, the insertion loss which becomes large 
rapidly fi*om near lOMHZ becomes loose fi-om near lOOMHZ, and the noise rejection effectiveness is getting worse. 
On the other hand, an insertion loss becomes large steeply to near hundreds MHZ, it has a big insertion loss in a RF 
region in the curve shown by RO of this invention, and the noise rejection effectiveness is excellent. This is the 
effectiveness of an inductor added to LC compound device section 4. Since the admixture of the magnetic substance 
and a dielectric made the addition inductor intervene while it was excellent in a magnetic RF property, it can hold an 
impedance high to a RF and demonstrates effectiveness to the noise rejection in a RF. 

[0017] In addition, in the above-mentioned example, although the configuration where it moved in a zigzag direction 
showed the electrode for coil formation of the inductor component section, the configuration of the electrode for coil 
formation, number of turns, sheet number of sheets, etc. are not restricted to the above-mentioned example, but can be 
suitably selected according to an operating fi-equency etc. In addition, this invention is not limited to the above- 
mentioned example, but in the range which does not change the summary by this contractor, it can be corrected, can 
be changed and can be carried out. 
[0018] 

[Effect of the Invention] In the laminating T mold LC filter of this invention, by using the admixture of the magnetic 
substance and a dielectric for the capacitor formation section While a big dielectric constant is obtained, being able to 
constitute the capacitor formation section from a capacitor element of a small electrode surface product or small 
number of sheets, being that the cost is cut down and a miniaturization becoming possible fi"om the magnetic- 
substance single taste Since the mismatch of the contraction at the time of one sintering with the magnetic substance 
of the inductor component section can be reduced, the LC filter which prevents defects, such as a crack and 
separation, and has the reliable outstanding noise rejection effectiveness can be obtained. 
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TECHNICAL FIELD 

[Industrial Application] This invention relates to a laminating T mold LC filter with sufficient fi-equency 
characteristics especially in a large firequency band about the laminating T mold LC filter for noise rejection which 
consisted of L and C. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, what is shown in drawing 6 is known as a laminating LC filter (for 
example, T mold LC filter) which consists of a magnetic layer in which two or more coils are contained, and a 
dielectric layer. This T mold LC filter 100 carries out the laminating of the magnetic-substance ceramic green sheets 
(henceforth a magnetic-substance sheet) 101-104 constituted as follows, the dielectric ceramic green sheets 
(henceforth a dielectric sheet) 105-108, and the magnetic-substance sheets 109-1 12, sticks them by pressure, and has 
really come to sinter them. The magnetic-substance sheets 101-104 form the inductor component section (A). The 
magnetic-substance sheet 101 is used as a dummy sheet, and establishes the electrode 1 13 for coil formation, the 
cash-drawer electi-ode 114, and a through hole 1 15 in the magnetic-substance sheet 102, respectively. The magnetic- 
substance sheet 103 was made to flow through between through holes 118 from the receiving part 1 17 which counters 
a through hole 1 15 in the electrode 1 16 for coil formation, it prepared, and the through hole 1 19 is established in the 
magnetic-substance sheet .104. The dielectric sheets 105-108 form the capacitor element section (B). The dielectric 
sheet 105 was used as the dummy sheet, and has formed the through hole 120. The electrode 121 for capacitor 
formation was formed in the dielectric sheet 106, the through hole 123 was established in this end, and the receiving 
part 122 is formed in the location which counters the other end in a through hole 120. The grand electrode 124 and 
through hole 126 for capacitor formation are established in the dielectric sheet 107, and the cash-drawer electrodes 
125a and 125b of the both ends of the grand electrode 124 are exposed outside fi"om the edge of the dielectric sheet 
107. The through hole 128 is established in the dielectric sheet 109. The magnetic-substance sheets 109-1 12 form 
another inductor component section (C). The magnetic-substance sheet 109 was used as the dummy sheet, formed the 
through hole 128, fi*om the receiving part 130 which counters a through hole 128 in the electrode 129 for coil 
formation, made it flow through between through holes 131 on the magnetic-substance sheet 1 10, and is prepared in 
it. In the magnetic-substance sheet 111, the electrode 132 for coil formation, the receiving part 133 of a through hole 
131, and the cash-drawer electrode 134 are formed, and the magnetic-substance sheet 1 12 is used as the dummy sheet 
without an electrode at it. And the laminating of the sheets 101-112 is carried out one by one, they are stuck by 
pressure, and it really sinters, and is considering as laminating T mold LC filter 100 of the equal circuit shown in 
drawing 5 . 

[0003] the inductor component section which consists of a crosswise-lamination object of the magnetic layer and the 
electrode for coil formation which consist of magnetic-substance sheets, such as a ferrite, as an example similar to the 
above-mentioned laminating T mold LC filter, and Ti02 BaTi02 etc. — the capacitor element section which consists 
of a crosswise lamination object of the dielectric layer and electrode which consist of a dielectric sheet used as a 
principal component is superimposed, and the really sintered compound LC filter is known (for example, refer to 
JP,60-17895,Y). If both burning shrinkage and coefficient of thermal expansion are not made to agree strictly in order 
to make the magnetic substance and the dielectric which completely consist of an ingredient of a different kind really 
sinter like this compound LC filter, it is very difficult for layer peeling and a crack to occur and to really obtain a 
sintered compact. Then, a dielectric is not used for the capacitor element section, but forming the capacitor element 
section using the dielectric constant which the magnetic substance itself, such as a ferrite, has is proposed (refer to the 
above-mentioned official report). Since the inductor component section and capacitor element section also consists of 
the same magnetic-substance ingredient, there is an advantage that the mismatch of burning shrinkage does not really 
happen on the occasion of sintering. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] In the laminating T mold LC filter of this invention, by using the admixtiire of the magnetic 
substance and a dielectric for the capacitor formation section While a big dielectric constant is obtained, being able to 
constitute the capacitor formation section from a capacitor element of a small electrode surface product or small 
number of sheets, being that the cost is cut down and a miniaturization becoming possible from the magnetic- 
substance single taste Since the mismatch of the contraction at the time of one sintering with the magnetic substance 
of the inductor component section can be reduced, the LC filter which prevents defects, such as a crack and 
separation, and has the reliable outstanding noise rejection effectiveness can be obtained. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, the compound LC filter of the dielectric constant of the 
magnetic substance, such as a ferrite, which formed the capacitor element section using the dielectric constant which 
the magnetic substance itself, such as the above-mentioned conventional ferrite, has is small, it is difficult the LC 
filter to obtain big electrostatic capacity, in order to obtain predetermined electrostatic capacity, the capacitor 
electrode of many number of sheets of a big area is needed, and it has the trouble of becoming enlargement and a cost 
rise. Moreover, although it is desirable to use the magnetic substance, such as a ferrite with big permeability, in order 
to enlarge the inductance of the above-mentioned inductor component section, as for the ferrite with big permeability, 
permeability falls rapidly by the RF. Consequently, the inductance in a RF becomes small and the noise rejection 
effectiveness worsens. In a ferrite with small permeability, although there is little decline in permeability to a RF, in 
order to obtain a big inductance, it is necessary to make [ many ] the number of tums of a coil, and becomes 
enlargement and a cost rise. 

[0005] This invention aims at offering a laminating T mold LC filter with the noise rejection effectiveness which was 
made in view of the trouble which the above-mentioned conventional technique has, junction of the inductor 
component section and the capacitor element section was easy, and was easy to process it, and was excellent in 
frequency characteristics. 
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MEANS 



[Means for Solving the Problem] The laminating of the magnetic-substance ceramic green sheet with which the 
electrode for coil formation was formed is carried out, and the laminating T mold LC filter concerning this invention 
forms the 2 sections of inductor component sections. While the laminating of the ceramic green sheet of the admixture 
of the magnetic substance and a dielectric with which the electrode for capacitor formation and the electrode for 
addition inductor formation were formed is carried out and it forms LC compound device section The laminating of 
said LC compound device section is carried out between said inductor component sections, and it is characterized by 
connecting the end of each of said electrode for coil formation, and the end of the electrode for addition inductor 
formation of said LC compound device section through a through hole. 
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OPERATION 

[Function] Since this invention is constituted as mentioned above, does not make the magnetic-substance sheet and 
dielectric sheet which completely consist of an ingredient of a different kind really sinter, but makes the admixture 
sheet which turns into a magnetic-substance sheet from the magnetic substance and a dielectric adjoin and is really 
sintered, it can make both burning shrinkage, a coefficient of thermal expansion, etc. approach, and generating of 
layer peeling or a crack reduces it. Moreover, since inductor ability is constituted from the inductor component 
section which consists of a magnetic-substance sheet and capacitor ability uses the comparatively big dielectric 
constant of the admixture of the magnetic substance and a dielectric, electrostatic capacity can be enlarged, it is few in 
laminating number of sheets, or an electrode surface product can be made small, and a miniaturization can be attained. 
Furthermore, the magnetic properties of LC compound device section which forms the capacitor which consists of 
this admixture sheet are excellent in a RF property, and when reduction of the permeability in a RF makes an 
additional inductor intervene a small top, they can obtain the LC filter for noise rejection with a sufficient RF 
property. 
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EXAMPLE 

[Example] Hereafter, the example of this invention is explained. First, the following nickel-Zn ferrite and the powder 
of Pb system relaxer dielectric are mixed, and it considers as the admixture of the magnetic substance and a dielectric. 

1) nickel-Zn ferrite: - nickel0.34Zn0.57Cu0.16Fel.95O3.972Pb system relaxer : 0.95[Pb(Mgl / 3 Nb 2/3) 03]- 
0.05PbTiO3 — each and the dielectric of these magnetic substance are temporary quenching and the ground fine 
particles beforehand. The temporary-quenching conditions of these magnetic-substance raw materials and a dielectric 
raw material can be chosen suitably, respectively, and the burning-shrinkage curve of an admixture can be made the 
same as that of it of the magnetic-substance single taste by mixing them. Weighing capacity of the powder of the 
magnetic substance of the above 1 and 2 which adjusted temporary-quenching conditions and grinding conditions, 
respectively, and the powder of a dielectric was carried out by the weight ratio of Table 1, they were mixed with the 
binder and the solvent, and the ceramic green sheet (henceforth an admixture sheet) of an admixture was created. 
Laminating sticking by pressure of the admixture sheet is carried out, and it pierces to a ring and disc-like, it 
calcinates at 930 degrees C, and considers as a sample. The property of this sample is measured and that result is 
shown in Table 1 . 
[0009] 
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[0010] Although contraction differs from sintering initiation temperature by the ferrite single taste (No.l) and the 
dielectric single taste (No.6) so that clearly from the measurement result of Table 1 of the property of a sample, in the 
admixture (No.4) which contains a dielectric to 60%, the difference is small. That is, the admixture of matching by 
one sintering with the magnetic substance (No.l) is better than the dielectric single taste (No.6). 
[001 1] Subsequently, it explains based on drawing 1 thru/or drawing 3 which shows one example of the laminating T 
mold LC filter concerning this invention. The inductor component section 3 which 1 is T mold LC filter, and forms an 
electrode in a magnetic-substance sheet and comes to carry out laminating sticking by pressure in drawing, LC 
compound device section 4 which contains in an admixture sheet the addition inductor which forms an electrode and 
comes to carry out laminating sticking by pressure. The laminating of another inductor component section 5 which 
forms an electrode and comes to carry out laminating sticking by pressure is carried out to a magnetic-substance 
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sheet, unification sintering is stuck by pressure and carried out, it considers as a filter element 2, and the external 
electrodes 6, 7, 8, and 9 are prepared and constituted in this filter element 2. 10-14, and 24-28 are magnetic-substance 
sheets, and 15-23 are admixture sheets. 

[0012] The electrodes 29, 32, and 35 for coil formation are formed, respectively, and the inductor component section 
3 has become the front face of the magnetic-substance sheets 11, 12, and 13, as shown in drawing 2 . It exposed 
outside, and the end 30 of the electrode 29 of the magnetic-substance sheet 1 1 was pulled out, formed the electrode, 
and has connected other ends with the end 33 of the lower electrode 32 through a through hole 31. Similarly, it 
connects with the end 36 of the electrode 35 under it further through a through hole, and the other end 34 of an 
electrode 32 forms a coil, and in this way, the laminating of the magnetic-substance sheet is carried out, it is stuck by 
pressure, and it forms the inductor component section 3. . 

[0013] Similarly, as shown in drawing 3 , another inductor component section 5 is formed. The electrode 58 for coil 
formation is formed in the front face of the magnetic-substance sheet 25, and the end is connected with the end 51 of 
the addition inductor 50 of the admixture sheet 20 through each through hole 57, 56, 55, and 52 of the magnetic 
material sheet 24 on top and the admixture sheets 23, 22, and 21 . The other end 60 is connected with the end 62 of the 
electrode 61 of the lower magnetic-substance sheet 26 through a through hole, it connects with the end 65 of the 
electrode 64 of the lower magnetic-substance sheet 27 through the through hole of the other end 63 of this electrode 
6 1 further, and the other end 66 of an electrode 64 forms the cash-drawer electrode exposed outside. 
[0014] LC compound device section 4 located in the middle of the two above-mentioned inductor component sections 

3 and 5 counters and forms the electrodes 42, 44, 49, and 53 for capacitor formation in the front face of the admixture 
sheets 17, 18, 20, and 21, respectively, as shown in drawing 3 . Here, electrodes 42 and 53 are grand electrodes, are 
pulled out at the Edges 43a, 43b, 54a, and 54b, respectively, and are exposed outside as an electrode. From the 
capacitor electrode 44 which counters the grand electrode 42, the electrode 45 with which it moves for additional 
inductor formation in a zigzag direction is extended at the edge 46. Similarly, the electrode 50 with which it moves 
for additional inductor formation in a zigzag direction is extended and formed in the through hole of an edge 51 also 
from the capacitor electrode 49 which counters other grand electrodes 53. The edge 46 of the electrode 45 with which 
the front face of the admixture sheet 18 lies in a zigzag line is connected to the end 37 of the coil electrode 35 of the 
inductor component section 3 through the through holes 41, 40, 39, and 38 of the admixture sheets 17, 16, and 15 on 
it, and the magnetic-substance sheet 14. Similarly, the edge 51 of the electrode 50 with which everything but the front 
face of the admixture sheet 20 moves in a zigzag direction is connected to the end 59 of the coil electrode 58 of 
another inductor component section 5 through each through hole 52, 55, 56, and 57 of the admixture sheets 21, 22, 
and 23 under it, and the magnetic-substance sheet 24. 

[0015] The representative circuit schematic of the LC filter of the above-mentioned configuration is shown in drawing 

4 . Here, it is LI. It reaches, L2 is the inductance formed in the inductor component sections 3 and 5, respectively, and 
it is L3 and L4. It is the inductance formed in the additional inductor of LC compound device section 4, respectively. 
Moreover, C 1 It is the capacity formed in the capacitor of LC compound device section 4. In said laminating T mold 
LC filter, if the addition coil electrode which connects said electrode for coil formation and the electrode for capacitor 
fomiation is formed in said admixture ceramic green sheet, a RF property is improvable. 

[0016] The relation between an insertion loss and frequency characteristics shows the noise rejection effectiveness of 
the T mold LC noise filter of the above-mentioned example and the conventional example to drawing 7 . In the T 
mold LC noise filter of the conventional example shown by I in drawing, the insertion loss which becomes large 
rapidly from near lOMHZ becomes loose from near lOOMHZ, and the noise rejection effectiveness is getting worse. 
On the other hand, an insertion loss becomes large steeply to near hundreds MHZ, it has a big insertion loss in a RF 
region in the curve shown by RO of this invention, and the noise rejection effectiveness is excellent. This is the 
effectiveness of an inductor added to LC compound device section 4. Since the admixture of the magnetic substance 
and a dielectric made the addition inductor intervene while it was excellent in a magnetic RF property, it can hold an 
impedance high to a RF and demonstrates effectiveness to the noise rejection in a RF. 

[0017] In addition, in the above-mentioned example, although the configuration where it moved in a zigzag direction 
showed the electrode for coil formation of the inductor component section, the configuration of the electrode for coil 
formation, number of turns, sheet number of sheets, etc. are not restricted to the above-mentioned example, but can be 
suitably selected according to an operating frequency etc. In addition, this invention is not limited to the above- 
mentioned example, but in the range which does not change the summary by this contractor, it can be corrected, can 
be changed and can be carried out. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a perspective view explaining one example of the laminating T mold LC filter concerning this 
invention. 

[Drawing 2] They are some decomposition perspective views of the above-mentioned example. 
[Drawing 3] It is the decomposition perspective view of the other sections of the above-mentioned example. 
[Drawing 4] It is the representative circuit schematic of the laminating T mold LC filter concerning this invention. 
[Drawing 5] It is the representative circuit schematic of the laminating T mold LC filter of the conventional example. 
[Drawing 6] It is a decomposition perspective view explaining the conventional example. 

[Drawing 7] It is the graph which shows the fi-equency characteristics of the insertion loss of the laminating T mold 
LC filter of this invention and the conventional example. 
[Brief Description of Notations] 
1 Laminating T Mold LC Filter 

3 Five Inductor component section 

4 LC Compound Device Section 
6, 7, 8, 9 External electrode 
10-14 Magnetic-substance sheet 
15-23 Admixture sheet 

24-28 Magnetic-substance sheet 

45 50 Electrode for additional inductor formation 

Applicant for a patent Incorporated company Murata Manufacturing surrogate Patent attorney Machida ****** 
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[Drawing 2] 
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[Drawing 5] 
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